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3. Thermotechnical calculations




















3.3. Climate and power characteristics
&DOFXODWHGKHDWWUDQVPLVVLRQUHVLVWDQFHIRUH[WHULRUVWUXFWXUHV
x:DOOV5Z P  &:
x 5RRI5F P  &:
x:LQGRZV5I P  &:
x 'RRUV5HG P  &:
5HTXLUHGKHDWWUDQVPLVVLRQUHVLVWDQFHIRUH[WHULRUVWUXFWXUHV>@
x:DOOV5Z P  &:
x 5RRI5F P  &:





1110   Anna Nefedova et al. /  Procedia Engineering  117 ( 2015 )  1107 – 1114 
 Thermotechnical calculations
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*HQUHKHDWJDLQVGXULQJWKHKHDWLQJVHDVRQ0-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4. Energy efficient technologies
6XPPHU VFKRRO FODVVHV DUH RQ D IUHH VFKHGXOH &ODVVHV LQ YDULRXV VHFWLRQV DUH FODVVHV LQ VXPPHU VFKRRO
RUJDQL]HGFDPSV2QWKLVWRVDYHRQKRWZDWHUKHDWLQJV\VWHPV\RXFDQXVHIURPWKHVRODUFROOHFWRUVWRKHDWZDWHU
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5. Conclusions










>@*HUWLV & =GDQL\D ;;, YHND ² ]GDQL\D V QXOHY\P SRWUHEOHQL\HP HQHUJLL >%XLOGLQJV ;;, FHQWXU\ ² EXLOGLQJ ]HURHQHUJ\@ 
(QHUJRVEHUH]KHQL\H>(QHUJ\6DYLQJ@SS±UXV
>@(KKRUW + 5HLVV - +HOOZLJ 5 (QHUJRHIIHNWLYQ\\H ]GDQL\D $QDOL] VRYUHPHQQRJR VRVWR\DQL\D L SHUVSHNWLY UD]YLWL\D QD RVQRYH
UHDOL]RYDQQ\NKSUR\HNWRY >(QHUJ\HIILFLHQW EXLOGLQJV$QDO\VLV RI WKH FXUUHQW VWDWH DQGSURVSHFWV RI GHYHORSPHQWEDVHGRQ WKH FRPSOHWHG
SURMHFWV@$92.SS±UXV
>@,629(5>(OHFWURQLFUHVRXUFH@±85/KWWSZZZLVRYHUUXGDWHUHTXHVW




>@1HPRYD '9 3RY\VKHQL\H HQHUJHWLFKHVNR\ HIIHNWLYQRVWL HNVSOXDWLUX\HP\NK ]GDQL\ E\XG]KHWQ\NK XFKUH]KGHQL\ >,PSURYLQJ WKH HQHUJ\
HIILFLHQF\RIEXLOGLQJVRSHUDWHGE\EXGJHW LQVWLWXWLRQV@6ERUQLNWH]LVRY ,,,9VHURVVL\VNR\PRORGH]KQR\NRQIHUHQWVLL8VWR\FKLYRVW
EH]RSDVQRVWLHQHUJRUHVXUVRVEHUH]KHQL\HYVRYUHPHQQ\NKDUNKLWHNWXUQ\NKNRQVWUXNWLYQ\NKWHNKQRORJLFKHVNLNKUHVKHQL\DNKLLQ]KHQHUQ\NK















>@ .RUQL\HQNR 697KH DFFRXQWLQJ RI WKH IRUP DW WKH DVVHVVPHQW RI WKH WKHUPDO SHUIRUPDQFH RI WKH HQYHORSHV &RQVWUXFWLRQ RI
8QLTXH%XLOGLQJVDQG6WUXFWXUHVSS±




>@ 3HWURVRYD'93HWURVRY'97KHHQHUJ\ HIILFLHQF\RI UHVLGHQWLDOEXLOGLQJVZLWK OLJKWZDOOLQJ $GYDQFHG0DWHULDOV5HVHDUFK
±SS±
>@ %ROVKDNRY16.ULYR\6$5DNRYD;07KH FRPIRUW LQ DOO UHVSHFWVSULQFLSOH LPSOHPHQWDWLRQE\ WKH H[DPSOHRI DQ HOHPHQWDU\
VFKRRO$GYDQFHG0DWHULDOV5HVHDUFK±SS±
>@ 1HPRYD '9 7DUDVRYD '6 6WDULWF\QD $$ 1HIHGRYD $9 5HVXOWV RI HGXFDWLRQDO EXLOGLQJ
V LQVSHFWLRQ  &RQVWUXFWLRQ RI
8QLTXH%XLOGLQJVDQG6WUXFWXUHVSS±
>@ 1HIHGRYD $9 &KHUQ\VKHY '( 7VH\WLQ '1 $QDOL] SURHNWD PXO








>@ *RUR]DEHO &KDWD )7 &KDWXUYHGL 6. $OPRJEHO $ $QDO\VLV RI D 'LUHFW ([SDQVLRQ 6RODU $VVLVWHG +HDW 3XPS 8VLQJ 'LIIHUHQW
5HIULJHUDQWV(QHUJ\&RQYHUVLRQDQG0DQDJHPHQWSS±
>@ %XWX]RY 9$ %U\DQWVHYD (9 %XWX]RY 99 *QDW\XN ,6 7HFKQRORJLHV HTXLSPHQW DQG PDWHULDOV RI VRODU FROOHFWRUV 
,QWHUQDWLRQDO6FLHQWLILF-RXUQDOIRU$OWHUQDWLYH(QHUJ\DQG(FRORJ\SS±
>@ 0H\HU-$UHSODVWLFVWKHPDWHULDORIWKHIXWXUH"6XQ:LQG(QHUJ\SS±
>@ %XWX]RY 9$ 6ROQHFKQ\\H NROOHNWRU\ V SODVWLNRY\PL DEVRUEHUDPL >6RODU FROOHFWRUV ZLWK SODVWLF DEVRUEHUV@  6DQWHNKQLND
RWRSOHQL\HNRQGLWVLRQLURYDQL\H>6DQLWDU\(QJLQHHULQJ+HDWLQJ$LU&RQGLWLRQLQJ@SS±UXV




>@ *DJDULQ 9 * .R]ORY 9 9 7UHERYDQL\D N WHSOR]DVKFKLWH L HQHUJHWLFKHVNR\ HIIHNWLYQRVWL Y SUR\HNWH DNWXDOL]LURYDQQRJR 61L3
7HSORYD\D]DVKFKLWD]GDQL\>5HTXLUHPHQWVIRUWKHUPDOSURWHFWLRQDQGHQHUJ\HIILFLHQF\LQWKH'UDIW8SGDWHG61,37KHUPDOSURWHFWLRQRI
EXLOGLQJV@=KLOLVKFKQR\HVWURLWHOVWYR>+RPHEXLOGLQJ@SS±UXV





>@ 1D 1D .DQJD 6XQJ +HXL &KRD -HRQJ 7DL .LPE 7KH HQHUJ\±VDYLQJ HIIHFWV RI DSDUWPHQW UHVLGHQWV¶ DZDUHQHVV DQG EHKDYLRU 
(QHUJ\DQG%XLOGLQJVSS±






>@ 9DWLQ 1 1HPRYD ' .D]LPLURYD $ *XUHHY . ,QFUHDVH RI HQHUJ\ HIILFLHQF\ RI WKH EXLOGLQJ RI NLQGHUJDUWHQ  $GYDQFHG
0DWHULDOV5HVHDUFK±SS±
>@ 9DWLQ11HPRYD'7DUDVRYD'6WDULWF\QD$ ,QFUHDVHRI HQHUJ\HIILFLHQF\ IRU HGXFDWLRQDO LQVWLWXWLRQEXLOGLQJ $GYDQFHG
0DWHULDOV5HVHDUFK±SS±
>@ 9DWLQ13HWULFKHQNR01HPRYD'6WDULWF\QD$7DUDVRYD'5HQRYDWLRQRI HGXFDWLRQDO EXLOGLQJV WR LQFUHDVH HQHUJ\ HIILFLHQF\
$SSOLHG0HFKDQLFVDQG0DWHULDOV±SS±
